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Abstract 
Introductory video games have become an attractive form of entertainment and have surpassed television viewing as a preferred 
sedentary activity choice for users. Introductory video games are more and more popular for users studying E-learning topics. 
Atomic energy is important in the fields of science education, industry and research. However, the lack of a thorough 
understanding of nuclear energy and radiation, and the attitudes towards the safety of nuclear power are important issues. This
paper discusses the teaching of the fundamental knowledge of nuclear power to students, to enhance their understanding of 
including nuclear power and safety concerns. This objective was achieved by means of e-learning which contains a variety of 
information about general science. This plan established a Nuclear Energy 3D eBook by integrating an eBook and TV devices, 
using the Tsing Hua Open-pool Reactor (THOR) as an example. We employed a nuclear energy education design in a serious 
game. We recruited N users to participate in THOR nuclear energy education learning. The present study examines the usage 
pattern of electronic game devices among university students in Taiwan. A survey was conducted among 31 students in a 
university, with 17 males and 14 females in the age range of 19–21. The results showed students can clarify their ideas about 
nuclear power by using the materials. The impact of nuclear energy 3D eBook on users who learn using the 3D teaching 
materials was also examined. 
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1. Introduction 
Today, computers and electronic games have become an important part of education and this is a worldwide trend 
(Anderson et al., 2008; Christakis et al., 2004; Iannotti et al., 2007; Jaruratanasirikul et al., 2009; Phillips et al., 
1995; Donald et al., 2011). Many different game devices have been developed in the last two decades. The Nintendo 
DS (NDS) and Portable PlayStation (PSP) are two commonly used devices. Mobile phones with touch-sensitive 
screens, such as the iPhone, offer thousands of games available to download from digital stores (Chandler & 
Chandler, 2011). 
People display more persistence and motivation in seeking information on the Internet than when using 
traditional online sources (Bilal, 2000). There are more and more eBook multimedia online sources. Therefore, the 
main aim of this study is to examine the pattern of video games. The objective is to identify the current pattern of 
university students. We focus on a nuclear energy 3D eBook and its learning advantages, as well as the design and 
construction of a somatosensory technology. A TV video game environment to assist teachers observe and analyze 
student learning behaviors using a nuclear energy 3D eBook was proposed.   
2. Literature review 
Previous studies developed rich functionalities to support reading on the Web, PCs, tablets, mobile phones, and 
e-book devices. With the popularity of e-book devices such as the Kindle and iPad, various e-book software 
companies have developed applications such as annotation, search, navigation, dynamic representation of contents, 
and e-book management. Several e-book systems support shared annotation (Rau et al., 2004; Wolfe, 2008), 
collaboration (Wei & Chen, 2006), content visualization (Hornbæk & Frokjær, 2003) and the construction of 
cognitive maps (Liang et al., 2013). The concept of the e-book system must achieve three major goals. First, it must 
provide basic annotation functions such as highlighting, commenting, and bookmarking, which are the most 
necessary functionalities for e-book readers. Second, the system must support students in creating a visual cue map. 
Third, the system should motivate readers to create contextual cues (Thayer et al., 2011). Some issues were 
encountered at the initial stage of e-book design for students. For example, Hourcade et al. (2003) revealed 
commercial e-books are likely to be insufficient to satisfy students’ diverse needs. They concluded the use of e-
books to support literacy leads to problems resulting from lack of choice. In addition, there are features of e-book 
functionality that support students’ development of literacy and provide them with access to stories. They include 
book processing, multimedia additions, the interactivity of the story, etc. However, the legibility might be beyond a 
student’s reading level (De & Bus, 2003). Revelle et al. (2002) developed a visual search interface to support 
students in data searching with a hierarchical information structure. With the support of a visual query interface and 
scaffolding for Boolean concepts, students were able to perform searches and construct search queries that surpassed 
their previous search techniques. 
 Moreover, some researchers examined a series of new user interface paradigms which serve to mediate the 
collaborative learning among students, with a sociocultural aspect (Kerawalla et al. 2008; Yuill et al. 2009). The 
results suggest additional features are still needed to improve the content of collaborative conversations that support 
joint understanding and individual comprehension development. In addition, Tung and Deng’s (2006) ‘‘computers 
are social actors’’ paradigm asserted human-to-computer interactions are fundamentally social responses, and they 
suggested enhancing the interactivity of an e-learning environment can stimulate the presence of social actors, which 
can promote a student’s learning experience and increase their motivation. Considering the social constructivism in 
learning with e-books, Larson (2009) investigated how the collaborative online learning communities featured in e-
book reading can provide students with equitable opportunities to share their thoughts and voice their opinions about 
literature. The findings suggested the students’ engagement in online literature discussions promoted socially 
constructed learning, and the students’ skillful and in-depth communications reflected their prior experiences in both 
real and virtual environments. These studies revealed social interactivity and scaffolding instruction are both crucial 
for learning with e-books, just as Blewitt et al. (2009) argued shared book reading and scaffolding procedures could 
enhance students’ vocabulary learning. 
478   Yen-Ping Huang et al. /  Procedia - Social and Behavioral Sciences  176 ( 2015 )  476 – 482 
A basic requirement for building a somatosensory technology is the combination of the real and the virtual. Many 
studies have minimized the virtual objects registration error and increased the realness of virtual objects (Ronald & 
Bishop, 1994). Drastic and Milgram listed a number of cues that can be used to interpret depth, including image 
resolution and clarity, contrast and luminance, occlusion, depth of field and accommodation (Drastic & Milgram, 
1996). The 3D information is calculated at the point where there is an occlusion problem for a moving virtual target, 
using the proposed method (Hee et al., 2009). 
There are more than twenty-three million players are registered for massively multiplayer online games in the 
MMOData.net and where popular commercial video games generate more money than movies, one could argue that 
it is time for education to embrace the potential of video games. With the prevalence of game playing among 
children and young people, the potentials of using digital games to facilitate learning have been suggested by 
researchers and educators alike (e.g., Gee, 2007; Oblinger, 2004; Prensky, 2001; Squire & Jenkins, 2003; Li & Tsai, 
2013). Since digital games were used to achieve various learning outcomes (Connolly et al. 2012), what learning 
outcomes were stressed by researchers is also the interest of this current review. Therefore, this study aims to 
integrate somatosensory technology with nuclear energy education to improve function and allow innovation using 
the Tsing Hua Open-pool Reactor (THOR). 
3. Nuclear energy education learning in thor research reactor 
The following explains the nuclear energy environment of THOR shown in figure 1. The aim of the nuclear 
energy 3D e-book is to provide user interfaces that allow inclusive design, enabling greater interaction for users. 
Fig. 1. The environment of THOR 
This study is divided into four modules, as shown in figure 2, including the History of THOR, Nuclear Theory, an 
outline of the THOR Structure and THOR applications. The finger 3 shows the nuclear energy 3D eBook interface 
design. 
(1). History of THOR (Since 1961~): the history, the evolution, the present status and the major achievements 
and applications of THOR. 
(2). Nuclear theory: the nuclear fission reaction, the reaction types for neutrons, the utility and application of a 
research nuclear reactor, i.e. THOR. 
(3). THOR structure: the important parameters of THOR, the control system, the reactor core, the cooling 
system, the regional radiation detection and monitoring system, etc.  
(4). THOR applications: the major applications of THOR, such as for neutron radiography, neutron scattering, 
neutron activity analysis, isotope production and boron-neutron capture therapy (BNCT). 
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Fig. ĳ. The nuclear energy 3D eBook modules design
Fig. Ĵ. The nuclear energy 3D eBook inferface design
4. Experimental evaluation
The study process involved three programming language classes of 31 students, consisting of 17 males and 14
females aged 19-21 years old at a university of information management department in Taiwan. The experiment 
time was 2 hours per week for a total of 3 weeks.
A quasi-experimental research method was used in this study. The Cronbach’s Alpha value is 0.932. The
architecture is developed using Java, Open Ni, ASUS Xion sensor, Android 4.2 and Maya software. In this section
the system structure and the operational environment are described. To test the effectiveness of the nuclear energy 
3D eBook, figure 4 shows the nuclear energy 3D eBook with somatosensory technology operational results. Figure
5 shows the nuclear energy 3D eBook, using somatosensory technology on a mobile platform. It shows the video,
the 3D model and 3D animation.
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Fig. 4. The nuclear energy 3D eBook. 
Figure 5. The nuclear energy 3D eBook operation results. 
ġ Table 1 presents the mean and SD values of the pretests and posttests for the experimental group. The test of 
homogeneity of within-class regression was conducted for nuclear energy course, the pretest and posttest mean 
values (standard deviation value) in were 31.29(22.322), 66.13(20.765). 
     Table 1. Mean (SD) values of pretest and posttests for THOR somatosensory technology. 
 Pretest 
Mean(SD) 
Posttest
Mean(SD)    
Experimental  
Somatosensory Technology group 31.29(22.322) 66.13(20.765) 
ġ
Independent t-tests indicated the flow experience score was significant in the experimental group. The results 
show the pretest and posttest scores increased significantly in the experimental group in table 2. Significant 
differences existed between the posttest of the experimental group (t =-7.233, p = 0.000). That is, teaching the 
THOR 3D e-book digital material for strategy helped decrease the differences between the pretest and posttest 
among students. 
     Table 2. Summary data of experience from t-test. 
 T df P 
Pre-Post 
-7.233 30 .000** 
ġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġġ** p<0.05
5. Conclusions and future work 
The present study examined the effectiveness of nuclear education in a serious game among users. Users may be 
highly attracted to the game and frequent playing can affect their nuclear knowledge. Our results showed use of the 
3D ebook by integrating an eBook and TV devices is effective. As a strategy to increase knowledge of nuclear 
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processes, this study established a nuclear energy 3D eBook by integrating an eBook and TV devices, using the 
THOR research reactor as an example. The benefits of this study are it provides 3D eBook processes and 
somatosensory technology. It also provides proper knowledge of atomic energy and improved the 3D multimedia 
digital content and development capabilities. 
Future study will focus on the standardized processes and a digital storage system in service, emphasizing data 
management, stability and security. The increasing use of computers and electronic media within the education 
system and its potential effect of encouraging a sedentary lifestyle need to be further addressed by both the family 
and the education sector. 
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